Abstract: Community health workers (CHWs) are frontline health workers who often serve socially and linguistically isolated populations, including Asian American, Native Hawaiian, and Pacific Islander (AA and NHPI) communities in the United States (U.S.) and U.S. territories. We conducted a systematic review of the peer-reviewed literature to assess the characteristics of CHW programs for AA and NHPI communities in the U.S. and U.S. territories, generating a total of 75 articles. Articles were coded using eight domains: ethnic group, health topic, geographic location, funding mechanism, type of analysis reported, prevention/ management focus, CHW role, and CHW title. Articles describing results of an intervention or program evaluation, or cost-effectiveness analysis were further coded with seven domains: study design, intervention recruitment and delivery site, mode of intervention delivery, outcomes assessed, key findings, and positive impact. Results revealed gaps in the current literature and point towards recommendations for future CHW research, program, and policy efforts. Medicine, 550 First Avenue, VZN #843, New York, NY 10016, and by email at Nadia.Islam@nyumc .org. 239 Islam, Zanowiak, Riley, Nadkarni, Kwon, and Trihn-Shevrin and Tongans demonstrating greatest LEP among NHPIs (23%). 3, 4 Studies have found that AA and NHPI communities report less positive interactions with their health care providers and experience greater difficulty in communicating with their doctors than White patients, and face numerous health disadvantages. [5] [6] [7] [8] For this reason, professionals that bridge the gap between community members and health institutions, such as community health workers (CHWs), may be particularly effective as frontline health workers in socially and linguistically isolated and ethnically diverse AA and NHPI communities.
and Tongans demonstrating greatest LEP among NHPIs (23%). 3, 4 Studies have found that AA and NHPI communities report less positive interactions with their health care providers and experience greater difficulty in communicating with their doctors than White patients, and face numerous health disadvantages. [5] [6] [7] [8] For this reason, professionals that bridge the gap between community members and health institutions, such as community health workers (CHWs), may be particularly effective as frontline health workers in socially and linguistically isolated and ethnically diverse AA and NHPI communities. 9 Community health workers are referred to by several roughly synonymous names, including community health educators, community aides, promotoras, and lay health workers. A fundamental attribute of CHWs is that they are indigenous to the community in which they work-ethnically, linguistically, socioeconomically, and experientially-providing them with a unique understanding of the norms, attitudes, values, and strengths of community members. [10] [11] [12] [13] [14] Existing reviews of CHW programs have summarized the impact of CHWs on health outcomes and health behaviors and have demonstrated mixed evidence of their effectiveness in various settings; 10, 11, 13, 15 however, there have been no systematic literature reviews on CHW programs focused on AA and NHPI populations. Given that CHWs offer a linguistically and culturally tailored model for health promotion and prevention, documenting the nature and characteristics of these programs for AA and NHPI populations can help practitioners, researchers, and policymakers understand gaps in current programming efforts for these two rapidly growing racial/ ethnic groups. This analysis presents findings from a systematic review of the peer-reviewed literature on the characteristics of CHW programs for AA and NHPI communities.
Methods
Search strategy. The PRISMA method was followed to ensure a systematic process for the identification and inclusion of eligible peer-reviewed articles in the review. 16 Four databases, including Ovid MEDLINE(R), PsycINFO, CINAHL, and Web of Science were searched using cross-referenced terms for AA and NHPI and CHWs. Terms were identified using Census race and ethnicity subcategories for AAs 1 and NHPIs 2 and consulting a comprehensive list of CHW synonyms (See Table 1 ). The aforementioned search methodology resulted in 75 articles included in the review. A list of references included in the review is available upon request.
Data extraction and synthesis. The 75 articles were reviewed and coded independently by two reviewers using 8 domains that described key program characteristics, including: ethnic group, health topic addressed, geographic location, funding mechanism, type of analysis reported, prevention (primary/ secondary) and management focus, CHW role, and CHW title. Articles were grouped by domain and numbers of articles in each domain were counted.
Articles that described an intervention or program evaluation, or cost-effectiveness analysis were further coded using seven additional domains, including study design, intervention recruitment site, intervention delivery site, mode of intervention delivery, study outcomes reported, key findings, and whether main study outcome findings were positive.
As with the abstract review, discrepancies between coders were reviewed and consensus was made, including by a third coder as needed. The domains, domain definitions, and corresponding categories are described in Table 2 . Table 3 presents a summary of the characteristics of all articles that were included in the review.
Results
Ethnic groups. The majority of articles represented studies or programs conducted in specific subgroups, with the Vietnamese, Chinese, and Korean communities among AAs and Native Hawaiian and Samoan among NHPIs most frequently represented. Characteristics of AA and NHPI community health worker programs Table 2 .
DOMAINS AND CORRESPONDING CATEGORIES

Domain Definition Subcategories
Geographic Location
Region in which CHW intervention took place. When geographic setting was undefined in the article, author's affiliation used as a proxy.
• 245 Islam, Zanowiak, Riley, Nadkarni, Kwon, and Trihn-Shevrin Geographic location. Community health worker programs are not geographically distributed across the U.S., but are concentrated in areas with the largest AA and NHPI populations. Community health worker programs for AA communities were concentrated in the Western region of the U.S. (48/ 75 articles), with the majority based in California. However, Northeastern regions, where there is also a substantial density of AAs, had relatively limited representation in the CHW literature, with most studies concentrated in New York. Further, no articles described CHW programs in New Jersey or Texas, home to a substantial AA population. 1 For NHPI communities, the majority of articles represent studies based in Hawaii and the U.S. Territories (with most articles generated from one study conducted in American Samoa). Only three articles represent studies conducted in California, [17] [18] [19] which has the largest populations of NHPIs in the mainland U.S., and no studies were conducted in states such as Texas, Florida, or Utah, home to substantial NHPI populations. 2 While existing programs are located in areas with large AA and NHPI communities, these populations are also growing rapidly in non-traditional settlement areas where culturally and linguistically appropriate community resources may be scarce and the need for CHW programs is greater. Studies with AA and NHPI communities were poorly represented in the Midwest and South, despite having the fastest rates of AA and NHPI growth in the last decade. 20 Characteristics of AA and NHPI community health worker programs Primary/ secondary prevention and management focus. The majority of articles described prevention programs (53/ 75 articles), primarily early detection of cancer through screening. There were a limited number of studies addressing disease management (20/ 75 articles), and none focused on addressing social determinants of health and access to health care.
Funding mechanism. Most programs were federally funded (56/ 75 articles), in particular by the National Cancer Institute, and state and private funding for these programs was limited.
Health topic. The majority of articles focused on cancer disparities (41/ 75 articles), the leading cause of death among AAs and NHPIs, with breast and cervical cancer as the top two focus areas. However, hepatitis B and liver cancer, which disproportionately affect AAs, were only addressed in five articles. [22] [23] [24] [25] [26] The growing burden of heart disease, diabetes, and associated risk factors such as hypertension and obesity are reflected in the growing number of studies reporting CHW interventions in these health topic areas (24/ 75 articles). Other leading health issues in this population, however, including maternal or child health, injury, and HIV/ AIDS, were poorly represented in the literature or not represented at all. 27 There are few CHW programs addressing mental health, another significant disparity area for AAs and NHPIs. 28 Few CHW studies addressed modifiable risk factors such as obesity, physical activity, or nutrition, or systems level issues such as access to care.
CHW title and role. We found that few studies (24/ 75 articles) are using the CHW or promotora title in describing the health professionals who are delivering programs or interventions. Instead, the majority of studies utilize a range of terms, including lay outreach workers, patient navigators, or health educators. The CHW/ promotora title was utilized in 24 of the reviewed articles, and CHWs were most often employed to engage in health education and counseling (51/ 75 articles), recruitment and outreach (33/ 75 articles), and to conduct study or program follow-up with community members (39/ 75 articles); CHWs also had multiple roles across studies.
CHW intervention, program evaluation, or cost-effectiveness analysis characteristics. Table 4 enumerates characteristics of a subset of articles that represented a CHW intervention, program evaluation, or cost-effectiveness analysis. Forty-seven of the seventy-five articles described an intervention or health program evaluation, and only two described a cost-effectiveness analysis. Of these articles, approximately half (26/ 49 articles) reported randomized control trial study designs, and all but two articles assessed clinical, behavioral, or program evaluation outcomes. These two articles represent an intervention protocol and a description of the cultural translation process for an intervention. 29, 30 The majority of articles reported community-based recruitment, including 33/ 49 articles that reported community-based recruitment only and an additional 5/ 49 articles that reported both community-and clinic-based recruitment. The majority of articles reported intervention delivery within community settings, including 31/ 49 articles that reported a community-based intervention delivery site and an additional 12/ 49 articles that reported both community-and clinic-based intervention delivery. Articles reported an approximately even distribution of intervention delivery through one-on-one counseling with the CHW, group education delivery, or a combination of both. Analysis of main study findings demonstrates more than half (25/ 49) 247 Islam, Zanowiak, Riley, Nadkarni, Kwon, and Trihn-Shevrin of the articles reported statistically significant positive study findings for the main study outcome. There were limited studies on training and capacity-building efforts for CHWs (11/ 75 articles). Table 5 contains a summary of all articles that described an intervention or health program evaluation, or cost-effectiveness analysis, including study design, geographic location and target ethnic group of the intervention, mode of intervention delivery, key findings from each study, and whether key study findings were positive. Multiple articles representing one parent study were organized into a study family.
Discussion
The findings from our systematic review demonstrate that there is a robust literature on CHW programs in AA and NHPI communities. However, the review suggests several areas of expansion for CHW efforts. First, an increased number of CHW programs that target specific AA and NHPI ethnic subgroups, particularly those subgroups with high rates of limited English proficiency that are currently underrepresented in the literature, should be supported. Community health worker programs included in this review do not adequately address the ethnic and cultural diversity in AA and NHPI populations. Community health workers provide contextualized, culturally-relevant health promotion strategies, and ensuring that programs are developed for specific Characteristics of AA and NHPI community health worker programs subgroups is important. Second, CHW programs should be geographically expanded to reach the growing AA and NHPI populations across the country and affiliated territories. Third, our review suggests that CHWs are underutilized in addressing a range of health issues, including mental health disparities, HIV/ AIDS, and occupational health/ injuries in both AA and NHPI communities, and can be more widely used to address some of the unique leading causes of morbidity and mortality in particular AA and NHPI subgroups (for example, hepatitis B in Chinese and Korean communities or diabetes in South Asian and NHPI communities). In addition, few studies assessed CHWs' roles in addressing social determinants of health. Community health workers are natural community leaders, who share understanding of the life circumstances and social context that have an impact on health and disease vulnerability of community members; thus, they may be in a unique position to influence social factors such as social connectedness, social capital, and social support. Our review suggests that CHWs are being underutilized in these capacities. Several of our findings have important implications for the movement towards the professionalization of CHWs and integrating CHWs into the health care workforce. Given the paucity of articles on training efforts for CHWs generated from our review, there should be increased efforts to document and evaluate systematic, core-competency based training of CHWs in AA and NHPI populations. In addition, our findings suggest that increased efforts should be made to utilize the CHW title in describing individuals who carry out CHW roles. Importantly, the roles carried out by CHWs were fairly consistent across studies, with the majority of programs reporting that CHWs are engaging in health education and counseling, recruitment and community outreach, and follow-up with program/ study participants. Standardization of the CHW title and aligning that title with roles will both advance recognition of the unique contributions of this workforce as well as our understanding of CHWs' varied roles and effectiveness across disease conditions, contexts, and communities. The standardization of the CHW title and role will continue to be particularly important as CHWs have an increasingly prominent role in the Patient Protection and Affordable Care Act (PPACA) and other legislative and policy initiatives. [31] [32] [33] It is encouraging that the majority of articles described studies employing CHWs in community settings, speaking to their potential for bridging communities to health care systems. However, our review also revealed a limited number of articles that report clinic-based recruitment and implementation for CHW programs, underscoring the lack of integration of CHWs within clinical settings and clinical teams. 34 Policy efforts to encourage the development of the CHW workforce within the clinic setting-such as those outlined in PPACA 31, 32 -would provide opportunities to increase clinic-based recruitment and program implementation in AA and NHPI populations and support long-term sustainability of CHWs. Additionally, increasing the number of programs employing both clinic-and community-based recruitment may increase the scope and reach of CHW research or program efforts. Relatedly, our review suggests that CHW programs largely focus on prevention efforts, an important means of combatting health disparities in these populations. Community health workers are well suited to address contextual factors that affect health; therefore, increasing the number and scope of programs that address issues such as access to health care or health promotion is important. For example, CHWs may play an expanded role in facilitated health insurance enrollment in coming years, as well as in serving to link communities to clinical settings.
However, this finding also suggests a missed opportunity and the potential need to evaluate CHW effectiveness in disease management programs. Community health workers are well positioned to provide culturally and linguistically tailored disease management strategies and can serve as a source of peer support. Increasing the number of CHW programs focused on secondary prevention and disease management in AA and NHPI communities may be beneficial. In our current health care context, CHW programs are almost entirely funded by grant programs. Our study finding that the majority of CHW programs are funded by federal grants has significant implications. First, state-based funding agencies, which may have a better understanding of local populations, should increase CHW programming efforts in AA and NHPI populations. More importantly, however, efforts to enhance the sustainability and scalability of CHW programs must be connected with reimbursement mechanisms for their service. New payment models promoted by the PPACA offer new opportunities to fund and sustain CHWs. 31 Further documentation of the cost-effectiveness of CHWs (our review found only two such articles) will be important in advancing this policy agenda, which has also been advanced in other reviews of the CHW literature. 34 Finally, our systematic review indicates that the current body of literature on CHW programs in AA and NHPI communities demonstrates increasing rigor in terms of study design. Although a full quality assessment of CHW effectiveness is beyond the scope of this paper, our findings demonstrate that a substantial number of CHW programs report positive main outcome findings that are statistically significant. Thus, CHWs should continue to play a role in improving the health of AA and NHPI communities.
Conclusion. Viswanathan and colleagues' review of CHW programs reported that CHWs may serve as a means of improving outcomes for underserved populations for some health conditions. However, the authors recognized the need for further research and assessments to fully evaluate the scope and effectiveness of CHW interventions.
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Our analysis represents the first systematic review of CHW efforts in AA and NHPI communities.
Some limitations of this review should be noted. First, our review does not include an assessment of CHW programs or studies in development that may not be represented in the peer-reviewed literature. We suspect that there are a considerable number of local and state-wide CHW efforts that are not reported in the peer-reviewed literature; however, an accurate assessment of these programs is beyond the scope of this analysis. Peer-reviewed publications in scientific journals remain an important source of information on CHW research and programmatic activities, and efforts should be made to report more consistently and comprehensively on CHW programs in such publications. Similarly, descriptions of CHW programs or case studies without an evaluation component were not included.
Despite these limitations, the results of our review help to fill a gap in the current literature by characterizing CHW programs in AA and NHPI populations and pointing 266 Characteristics of AA and NHPI community health worker programs to targeted areas for future research to assess the efficacy and effectiveness of CHWs for a diversity of health/ disease content areas, geographic settings, and ethnic groups. Continued efforts towards documenting existing CHW programs in these communities, understanding the mechanisms through which CHWs improve health outcomes for AAs and NHPIs, as well as increasing the scope and breadth of programs for these populations are important means of strengthening the scientific knowledge base for CHW research, programs, and policies.
